A root hair assay to expedite cell death research.
Programmed cell death can be defined as an organized cellular destruction and can be activated throughout plant development, as a defense response against invading pathogens or during environmental stress. The root hair assay presented herein enables in vivo quantitative measurements of programmed cell death based on the morphological changes of dying root hairs. Application of this novel, simple technique eliminates the need for establishing cell suspension cultures, resulting in a significant reduction in time, cost, and labor input. Here, we present a detailed root hair assay protocol for the dicotyledonous model plant Arabidopsis thaliana, where results from germination to scoring of cell death can be obtained within 7 days. We also suggest and present a panel of cell death inducing treatments which can be used to study abiotic stress- and mycotoxin-induced programmed cell death in the root hair system in Arabidopsis. A root hair assay protocol for the monocotyledonous model species Brachypodium distachyon is also included.